H ow do women's work activities affect pregnancy outcomes? This question is assuming even greater importance with the increasing employment of women. The percent of labor force participation by women of child bearing age has been steadily rising since 1976, with a projected average participation rate of 76.5% (for women ages 20 to 44) in 2006 (Fullerton, 1997) . It is estimated that by 2006 women will account for approximately 47% of the civilian labor force. Women of child bearing age are at risk for reproductive hazards such as chemical and physical exposures. These physical hazards are often exacerbated by the use of equipment designed for male workers' stature and not ergonomically suited to female workers (Quinn, 2000) .
Historically, there has been confusion about the effects of work on pregnancy outcomes. Several decades ago it was believed essential for women to stop working at least 6 weeks prior to delivery. Currently, this is not considered necessary unless there are problems with the pregnancy. Employers concerned about protecting the health of pregnant women and the unborn fetus have had little scientific evidence to guide their work assignment decisions. For obvious reasons, experimental studies on this topic have not been conducted. In the absence of experimental studies, a meta-analysis of retrospective naturalistic studies provides the next best information.
The new meta-analysis reviewed in this column by Dr. Somers was restricted to assessing the effects of specific work related physical exposures on pregnancy. These work related physical exposures are: • Physically demanding work. • Prolonged standing. • Long work hours.
• Shiftwork. • Cumulative work fatigue.
Because multiple studies found consistency in results, use of these results to guide the development of worksite policies to protect pregnant workers is justified. Occupational health nurses are well positioned to provide a leadership role in the development and execution of policies to prevent adverse outcomes of pregnancy caused by physical exposures at work. The researchers supplemented the search by reviewing references appearing in obstetric texts . No attempts were made to identify unpublished studies . A total of 58 articles were found, with 29 meeting eligibility criteria. A study was eligible if it presented original data, if it included both exposed and unexposed participants who worked during pregnancy, and if it evaluated at least one of the exposures of interest.
REFERENCES
The 29 studies were stratified by type of study design (i.e., case control, cross sectional [retrospective cohort], and prospective cohort). and each was assigned a quality score according to criteria developed by Realini and Goldzieher SEPTEMBER 2000, VOL.48, NO.9 (1985) . These quality scores were used to assign each study into a high, intermediate. or low quality status to examine the effect of study quality on outcome. Only those studies receiving high or intermediate ratings were included in the analyses.
Odds ratios (OR) were calculated to specify the increased risk for each exposure . These are reported in the Table as OR with a confidence interval [CI], meaning the reported OR would fall within the range of CI values 95% of the time. An OR greater than 1.0 indicates increased risk (e.g., OR of 1.25 means there is a 25% increased risk associated with that factor). Physically demanding work was significantly associated with preterm birth. SGA, and hypertension or preeclampsia. Other occupational exposures significantly associated with preterm birth included prolonged standing. shift or night work,
and high cumulative work fatigue score. The authors found no significant association between long work hours and preterm birth.
The researchers suggest these findings require attention by providers, employers, and health policy makers. Recognizing that most other countries of the world provide paid maternity leave, the researchers call for an improved maternity leave policy in the United States.
Critique
Meta-analysis refers to a family of related quantitative procedures for reviewing a body of literature. While efforts were made to identify all extant work, this met with limited success. Unpublished studies and master's and doctoral studies were not included. For this meta-analysis, 29 studies were not included because original raw quantitative data were unavailable. Likewise, LINKING PRACTICE & RES EAR C H keywords are finite and in this case posed a limitation. Estimates of effect size, even the true direction of a relationship, can be faulty if only a biased portion of literature is retrieved. The findings of the metaanalysis are interpreted with caution because of the limitations of observational studies. However, if metaanalysis attempts to establish the important facts and find those regularly occurring dependable relationships (despite any biases present in any particular study), the work is viewed as sound in its concept and statistical conclusions. The positive associations between physically demanding work and prolonged standing with preterm birth, and between physically demanding work with SGA did not vary by meta-analytic method or by subgroup analysis of quality and research design. Likewise, the associations between a high cumulative work fatigue score and physically demanding work and hypertension or preeclampsia did not vary by meta-analytic method, although here some subgroup analysis failed to reach statistical significance.
While this answers the question if the effects found were related to study design, another level of understanding is needed to explain variances in observed effect size. For example, of the IO studies examining physically demanding work in association with SGA, the study of nurses remained the only study not to reach statistical significance (Luke, 1995) . Likewise another national sample of resident physicians did not find an association between working conditions and adverse pregnancy outcomes (Klebanoff, 1990) . What characteristics of the health care environment were not identified that might inform policy? Coding variables distinguishing among types of workers (e.g., technical versus pro-
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The current thrust in the field is geared toward a proactive approach with a focus on both prevention of illness and promotion of health. fessional), organization types (e.g., service versus manufacturing), and homogeneous subgroups (supervisors versus subordinates, acculturation versus assimilation traits) would be most useful to answer such questions. The proxy exposure variable "cumulative work fatigue score" (e.g., chemical, noise, cold or wet exposures) implied a high score was associated with adverse work. However, additional insight into the work environment and the organization would be informative. The tests of homogeneity showed significant presence of between study variation in the cumulative work and fatigue scores, suggesting a need for objective classification.
Implications for Occupational Health Nurses
This work is viewed as sound in its concept and statistical conclusions. It lends support for occupational health nurses to become involved in the identification of activities engaged in by women at work that may adversely affect their pregnancy outcome. With all the limitations of observational studies aside, occupational health nurses must understand their ability to identify general principles relevant to assessing pregnancy outcomes in relationship to the workplace. Hunter (1982) stated identification of general principles is important because it marks where nursing stands as a science and, as such, informs the making of policy decisions consistent with accepted facts at both a societal and organizational level. Nurses currently represent the largest health specialty group regularly at work in both society and industry. Thus it is appropriate for this group to interpret and advocate for appropriate work modification policies considering both organizational and societal needs.
The current thrust in the field is geared toward a proactive approach with a focus on both prevention of illness and promotion of health. Occupational health nurses are key health personnel to evaluate work environments influencing an adverse pregnancy outcome. They possess the skills and competencies to recognize and evaluate potential and existing health hazards in the workplace as knowledge of toxicology, ergonomics, epidemiology, environmental health, and safety counseling and educating employers and employees become essential to the current practice of occupational health nursing.
Based on the results of this metaanalysis, practicing occupational health nurses should evaluate the physical job characteristics of each pregnant worker to determine if they pose a risk for the woman or the fetus. A higher occurrence of adverse effects can be translated into higher health care costs-expenses ultimately borne by the employer. These economic effects can be used as additional rationale to support job redesign or reassignment as necessary during the pregnancy. The association of adverse pregnancy outcomes with work stressors identified in the article and critique have implications for occupational health nurses who conduct research with employee groups as well as those who advise, develop, and implement occupational and environmental health policy. Mozurkewich (2000) stated:
Employers should either be willing to allow their pregnant employees to modify their work related activities or they should provide for longer leave time for pregnant women.
However, successful policy programs require cooperative and collaborative interventions that are often difficult to attain. For example, the point is made that the United States is one of the few industrialized nations not providing paid maternity leave with standard health benefits. Conversely, more than 120 nations around the world offer some kind of compensation during maternity leave. A recent U.S. government study (Commission, 1996) found many women do not take advantage of maternity leave because of financial concerns or worries about job security. Under federal law, Americans are allowed to take as much as 12 weeks of unpaid, job protected leave.
These researchers suggest physically demanding work may significantly increase a woman's risk of adverse pregnancy outcome and call for improved national maternity leave policies. The work force is changing: The number of ethnic minorities at work in the United States is rising and an increasing number do not have fluency in English. More women are expected to become part of the part time work force as they support their households. People will also possess cultural values, beliefs, and attitudes SEPTEMBER 2000, VOL.48, NO.9 influencing their health behaviors. This affects the way people are viewed and how they will act.
The United States melting pot is one in which ethnic, religious, geographic, and lifestyle factors play a part in the development of cultural variations. How occupational health nurses interpret, understand, adapt, and remain sensitive to such workplace acculturation and assimilation while understanding the needs of the organization is of utmost concern. The work environment will participate to a great extent in how cultural expectations related to pregnancy and work become defined and occupational health nurses should play a significant part.
